Honors Chemistry Unit 9 Bonding

Preview … Unit Topics
1. Electronegativity and Bonds
Covalant … Polar Covalent … Ionic
2. Lewis Structure of Molecules
3. Molecular Geometry
4. Polarity

I.]  Electronegativity …
	a.  Definition … the tendency of an atom in a molecule to attract shared electrons to itself.
	b.  Metals … low EN  (WHY?  Because they want to lose electrons!)
	c.  Nonmetals … high EN  (WHY?  Because they want to gain electrons!)
	d.  Important … because it largely determines the type of bond formed.


KEY POINT:  it is electronegativity that measures strength!
It is electronegativity that determines the bonding.

*Distribute electronegativity handout!

II.]  Ionic Bonds ..
A. Involves the gain or loss (transfer) of electrons.
B. ∆EN ≥ 1.8
	e.g. NaCl      Look up each electronegativity value.  Subtract the smaller from the larger.  If the difference is ≥ 1.67, the bond is ionic!
		Cl =   3.0
		Na =  0.9
2.1 =>  ionic bond!

		Na  =  [Ne] 1s1    		Na loses 1 electron   Na+1
		Cl   =   [Ne]3s23p5		Cl gains that 1 electron  Cl-1

Both are satisfied because they each end up with a Noble Gas configuration.  This indicates an ionic bond and high stability.

III.]  Covalent Bonds …
A. Sharing of electrons 
B. ∆EN = 0 to .4  (both atoms pull equally hard)

e.g. H2	H =  1s1			e.g.  F2	F =  1s22s22p5
		H =  1s1
		1 valence electron				seven valence electrons

		H    H					F     F

IV.]  Polar Covalent Bonds … 
A. Unequal sharing of electrons
B. .4 < ∆EN ‹ 1.8

e.g.  HCl	H = 1s1
		Cl = 1s22s22p63s23p5		





“Polar” means that the molecule has a positive and negative “pole” (end).  Also known as a “dipole” (two poles).





Summary …
A. Even sharing … covalent … 0 < ∆EN < .4
B. Unequal sharing … polar covalent …  .4 < ∆EN ‹ 1.8
C. Gain / loss (transfer) … ionic … ∆EN ≥ 1.8

Practice …
Use the table of electronegativities to calculate the value of ∆EN for each of the following pairs of atoms and predict the type of bond formed between them in each case.
	ELEMENTS
	∆EN
	TYPE OF BOND

	Lithium & sulfur
	
	

	Carbon & bromine
	
	

	Fluorine & silicon
	
	

	Magnesium & nitrogen
	
	

	Hydrogen & germanium
	
	



Choose the letter of the word or phrase that best completes the statement or answers the questions.
1. ∆EN = 0.3 for two atoms in a molecule suggests that the bond between them is 
a. Ionic		b.  nonpolar		c.  metallic		d.  polar covalent

2. In ∆EN, the Greek letter delta (∆) stands for
a. electronegativity			b.  bond type
c.  difference				d.  charge

3. Diatomic molecules of elements always have 
a. Ionic bonds				b.  nonpolar covalent bonds
c.  metallic bonds			d.  polar covalent bonds

4. Mark the molecule that is more polar!
	a.  H – P   OR   H – C
	b.  O - F  OR  O – I
	c.  N – O  OR  S – O
	d.  N – H  OR  Si – H
V.]  Polar Covalent Molecules (Dipoles)

	e.g.   H+    Cl-

	        δ+       δ-


	e.g.   water (H2O)







	Water is a polar molecule (dipole).  As a result …
A. It is an excellent solvent.
B. It has a high boiling point (H-bonds) … it is a liquid at room temperature (compare to H2S)
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